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NACA  Rept.    1010 

A  RECURRENCE  MATRDC  SOLUTION  FOR  THE 
DYNAMIC  RESPONSE  OF  AIRCRAFT  IN  GUSTS. 
John  C.  Houbolt.      1951.     ii,   31p.   diagrs. ,   7  tabs. 
(NACA  Rept.    1010.     Formerly  NACA  TN  2060) 

Through  the  use  of  different  equations  and  matrix 
notation  a  systematic  procedure  is  developed  for  the 
calculation  of  the  structural  response  of  an  aircraft 
flying  through  a  gust.     The  method  takes  into 
account  wing  bending  and  twisting  flexibilities,  fuse- 
lage flexibility,  vertical  and  pitching  motion  of  the 
airplane,  and  some  tail  forces.     Strip  theory  is 
used,  but  approximate  three-dimensional  and  com- 
pressibility corrections  can  be  made  without  diffi- 
culty.    Either  sharp-edge  or  arbitrary  gusts  may  be 
treated. 


NACA  Rept.    1021 

ANALYSIS  OF  PLANE -PLASTIC -STRESS 
PROBLEMS  WITH  AXIAL  SYMMETRY  IN  STRAIN - 
HARDENING  RANGE.     M.  H.   Lee  Wu.      1951.     ii, 
23p.   diagrs.     (NACA  Rept.    1021.      Formerly  NACA 
TN  2217) 

A  method,  based  on  the  deformation  theory  and  em- 
ploying the  finite-strain  concept,   was  developed  to 
solve  plane-stress  problems  in  the  strain -hardening 
range  of  circular  membrane,   rotating  disk,  and  in- 
finite plate  with  circular  hole.     Distributions  of  oc- 
tahedral shear  strain,  as  well  as  principal  stresses 
and  strains,  were  obtained.     Results  show  that:    (1) 
Ratios  of  principal  stresses  remain  essentially  con- 
stant during  loading;   (2)  distributions  of  strain  in  the 
plastic  case  are  less  uniform  than  in  the  elastic 
case,  although  distributions  of  stress  are  more  uni- 
form;  (3)  the  deformation  that  can  be  accepted  by  the 
member  depends  mainly  on  the  maximum  octahedral 
shear  strain  of  the  material;  and  (4)  the  added  load 
that  the  member  can  sustain  between  the  onset  of 
yielding  and  failure  depends  on  octahedral  shear 
stress-strain  relation  of  the  material. 


NACA  Rept.  1022 

TEMPERATURE  DISTRIBUTION  IN  INTERNALLY 
HEATED  WALLS  OF  HEAT  EXCHANGERS  COM- 
POSED OF  NONCIRCULAR  FLOW  PASSAGES. 
E.  R.  G.  Eckert  and  George  M.  Low.     1951.     ii,  14p. 
diagrs.     (NACA  Rept.  1022.     Formerly  TN  2257) 


A  method  for  the  determination  of  circumferential 
temperature  distributions  and  heat-transfer  charac- 
teristics of  heat  exchangers  composed  of  polygonal 
flow  passages  is  developed.    The  passage  walls  are 
heated  uniformly  by  internal  heat  sources  and  the 
coolant  flow  within  the  passages  is  turbulent.      Appli- 
cations of  the  method  to  heat  exchangers  with  rectan- 
gular and  triangular  passages  are  presented. 


NACA  Rept.  1023 

DIFFUSION  OF  CHROMIUM  IN  ALPHA  COBALT- 
CHROMIUM  SOLID  SOLUTIONS.  John  W.  Weeton. 
1951.  ii,  15p.  diagrs.,  photos.,  tab.  (NACA  Rept. 
1023.     Formerly  TN  2218) 

Diffusion  of  chromium  in    a    coblat-chromium  solid 
solutions  was  investigated  in  the  range  of  0  to  40 
atomic  percent  at  temperatures  of  1360°,  1300°, 
1150°,  and  1000°  C.     The  activation  heat  of  diffusion 
was  determined  to  be  63,600  calories  per  mole  and 
the  equation  relating  diffusion  D  and  temperature  T 
63,600 

~       RT 

is    D  =  0.443  e  where  R  is  the  gas  constant. 

When  compared  with  most  alloy  systems  for  which 
diffusion  data  have  been  previously  obtained,  the  dif- 
fusion rates  of  chromium  in    a    colbalt-chromium 
solid  solutions  were  found  to  be  low. 


NACA  TN  2435 

DIRECT-READING  DESIGN  CHARTS  FOR  75S-T6 
ALUMINUM-ALLOY  FLAT  COMPRESSION  PANELS 
HAVING  LONGITUDINAL  EXTRUDED  Z-SECTION 
STIFFENERS.     William  A.  Hickman  and  Norris  F. 
Dow.     February  1952.     60p.  diagrs.,  photos.,  8  tabs. 
(NACA  TN  2435) 

Direct-reading  design  charts  are  presented  for 
753-T6  aluminum -alloy  flat  compression  panels  hav- 
ing longitudinal  extruded  Z- section  stiff eners.    These 
charts,  which  cover  a  wide  range  of  proportions, 
make  possible  the  direct  determination  of  the  stress 
and  all  panel  dimensions  required  to  carry  a  given 
intensity  of  loading  with  a  given  skin  thickness  and 
effective  length  of  panel. 


NACA  TN  2459 

SOME  EFFECTS  OF  VARYING  THE  DAMPING  IN 
PITCH  AND  ROLL  ON  THE  FLYING  QUALITIES  OF 
A  SMALL  SINGLE -ROTOR  HELICOPTER.     John  P. 
Reeder  and  James  B.  Whitten.     January  1952.     23p. 
diagrs. ,  photos. ,   4  tabs.     (NACA  TN  2459) 


Flight-test  measurements  and  pilots'  opinions  of  the 
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longitudinal  flying  qualities  and  lateral  control  char- 
acteristics of  a  small  single-rotor  helicopter  are 
presented  in  which  the  damping  of  the  helicopter  in 
pitch  and  roll  was  varied  by  means  of  a  rate  sensi- 
tive automatic -control  device  from  the  amount  pres- 
ent in  the  helicopter  with  the  device  inoperative  to 
nearly  three  times  that  amount. 


NACA  TN  2481 

HYDRODYNAMIC  CHARACTERISTICS  OF  A  LOW- 
DRAG,   PLANING -TAIL  FLYING -BOAT  HULL. 
Henry  B.  Suydam.     January  1952.     20p.  diagrs. , 
photo. ,  tab.     (NACA  TN  2481.     Formerly  RM  L7I10) 

The  hydrodynamic  characteristics,  as  determined 
from  model  tests  of  a  planing -tail,  flying-boat  hull 
that  was  found  to  have  very  low  air  drag,  are 
described  and  these  characteristics  are  compared 
with  the  hydrodynamic  characteristics  of  a  compara- 
ble conventional  type  of  hull.     The  planing-tail 
hull  was  found  to  have  generally  greater  take-off 
stability  than  the  conventional  type  of  hull,  as  well  as 
having  improved  landing  stability.     The  hydrody- 
namic resistance  was  lower  for  the  planing-tail  hull 
than  for  the  conventional  type  of  hull,  and  the  load- 
resistance  ratio  was  higher  for  the  planing-tail  hull. 


NACA  TN  2483 

EFFECT  OF  FUSELAGE  AND  TAIL  SURFACES  ON 
LOW-SPEED  YAWING  CHARACTERISTICS  OF  A 
SWEPT-WING  MODEL  AS  DETERMINED  IN 
CURVED-FLOW  TEST  SECTION  OF  LANGLEY 
STABILITY  TUNNEL.     John  D.  Bird,  Byron  M. 
Jaquet  and  John  W.  Cowan.    October  1951.     19p. 
diagrs.,  photo.     (NACA  TN  2483.     Formerly  RM 
L8G13) 

Results  are  presented  of  a  wind-tunnel  investigation 
made  to  determine  the  influence  of  the  fuselage  and 
tail  surfaces  on  the  rotary  derivatives  in  yawing 
flight  of  a  transonic -airplane  configuration  having 
45°  sweptback  wing  and  tail  surfaces.    The  tests 
were  run  in  the  curved-flow  test  section  of  the 
Langley  stability  tunnel  at  a  Reynolds  number  of 
1.07  x  10    and  consisted  of  balance  measurements 
throughout  the  angle-of-attack  range  for  several 
flight-path  radii  of  curvature.    The  results  are  com- 
pared with  data  from  forced-oscillation  and  free- 
oscillation  tests,  and  a  description  of  testing  tech- 
niques used  is  included. 


NACA  TN  2485 

PILOT  ESCAPE  FROM  SPINNING  AIRPLANES  AS 
DETERMINED  FROM  FREE-SPINNING-TUNNEL 
TESTS.     Stanley  H.  Scher.     October  1951.     36p. 
diagrs.,  photos.,  4  tabs.     (NACA  TN  2485.     Formerly 
RM  L8D28) 

Procedure  for  pilot  escape  from  spinning  airplanes 
has  been  determined  by  means  of  tests  in  which  pilot 
escape  was  simulated  from  21  airplane  models  spin- 
ning in  the  Langley  20-foot  free-spinning  tunnel.    The 
results  in  general  indicated  that  the  pilot  should  bail 


out  of  the  outboard  side.  Calculated  centripetal  ac- 
celerations acting  on  the  pilot  during  a  spin  are  pre- 
sented. 


NACA  TN  2486 

THEORETICAL  CHARACTERISTICS  OF  TWO- 
DIMENSIONAL  SUPERSONIC  CONTROL  SURFACES. 
Robert  R.  Morrissette  and  Lester  F.  Oborny. 
October  1951.     74p.  diagrs.,  tab.    (NACA  TN  2486. 
Formerly  RM  L8G12) 

The  "Busemann  second-order-approximation  theory" 
for  the  pressure  distribution  over  a  two-dimensional 
airfoil  in  supersonic  flow  was  used  to  determine 
some  of  the  aerodynamic  characteristics  of  uncam- 
bered  symmetrical  parabolic  and  double-wedge  air- 
foils with  leading-edge  and  trailing-edge  flaps.     The 
characteristics  presented  and  discussed  in  this  paper 
are:    flap  effectiveness  factor,  rate  of  change  of 
hinge -moment  coefficient  with  flap  deflection,  rate 
of  change  of  the  pitching-moment  coefficient  about 
the  midchord  with  flap  deflection,  and  the  location  of 
the  center  of  pressure  of  the  airfoil-flap  combina- 
tion. 


NACA  TN  2488 

WIND-TUNNEL  INVESTIGATION  OF  THE  CONTRI- 
BUTION OF  A  VERTICAL  TAIL  TO  THE  DIREC- 
TIONAL STABILITY  OF  A  FIGHTER-TYPE  AIR- 
PLANE.    Alfred  A.   Marino  and  N.  Mastrocola. 
January  1952.     41p.  diagrs. ,  photo. ,  4  tabs. 
(NACA  TN  2488.      Formerly  RM  L7K03) 

Contributions  of  vertical  tail  and  fuselage  to  direc- 
tional stability  are  determined  from  pressure  distri- 
butions measured  over  wide  ranges  of  angle  of  attack 
and  angle  of  yaw  with  stabilizer  in  each  of  three 
vertical  positions,  with  stabilizer  removed,  and  with 
both  stabilizer  and  vertical  tail  removed.     Results 
point  out  inadequacies  of  current  design  methods  and 
show  that  more  accurate  methods  must  treat  sepa- 
rately contributions  of  vertical  tail,  fuselage  area 
above  stabilizer,   and  fuselage  area  below  stabilizer. 


NACA  TN  2504 

EFFECTS  OF  WING  POSITION  AND  HORIZONTAL - 
TAIL  POSITION  ON  THE  STATIC  STABILITY  CHAR- 
ACTERISTICS OF  MODELS  WITH  UNSWEPT  AND 
45°  SWEPTBACK  SURFACES  WITH  SOME  REFER- 
ENCE TO  MUTUAL  INTERFERENCE.     Alex 
Goodman.    October  1951.     58p.  diagrs.,  photos.,  4 
tabs.     (NACA  TN  2504) 

Results  are  presented  of  an  investigation  made  to  de- 
termine the  effects  of  wing  position  and  horizontal- 
tail  position  on  the  low-speed  static  lateral  and  static 
longitudinal  stability  characteristics  of  airplane 
models  having  unswept  and  45°  sweptback  surfaces. 
Interference  increments  between  the  various  compo- 
nents are  evaluated,  and  efficiency  factors  of  the 
vertical  tail  as  a  function  of  wing  position  are  pre- 
sented. 
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NACA  TN  2505 

ON  THE  ATTACHED  CURVED  SHOCK  IN  FRONT  OF 
A  SHARP-NOSED  AX1ALLY  SYMMETRICAL  BODY 
PLACED  IN  A  UNIFORM  STREAM:    S.  F.  Shen  and 
C.  C.  Lin,  Massachusetts  Institute  of  Technology. 
October  1951.     66p.  diagrs.  2  tabs.     (NACA  TN  2505) 

The  flow  behind  the  attached  curved  shock  near  the 
nose  of  an  axially  symmetrical  body  placed  in  a  uni- 
form stream  is  investigated  by  perturbation  from  the 
Taylor-Maccoll  conical  solution.    The  first-order 
perturbation  yields  the  ratio  of  the  initial  radii  of 
curvature  of  the  shock  and  the  body.     Numerical  re- 
sults are  presented  for  initial  semivertex  angles  of 
10°,  20°,  and  30°,  up  to  a  Mach  number  around  5.    A 
negative  ratio  of  curvatures  is  again  obtained  at  low 
Mach  number,  as  in  the  two-dimensional  case. 
Higher-order  perturbations  indicate  that  a  regular 
shock  shape  might  lead  to  a  logarithmic  singularity 
at  the  nose  of  the  body. 


NACA  TN  2507 

EXPERIMENTAL  INVESTIGATION  OF  OIL  FILM 
PRESSURE  DISTRIBUTION  FOR  MISALINED  PLAIN 
BEARINGS.     G.  B.  DuBois,  H.  H.  Mabie  and  F.  W. 
Ocvirk,  Cornell  University.     October  1951.     89p. 
diagrs.,  photos.,  tab.     (NACA  TN  2507) 

Effect  of  axial  and  twisting  misalining  couples  on  oil 
film  pressure  distribution  of  a  loaded  bearing  was 
determined.    Test  data  were  obtained  with  a  1.62- 
by  1.62-inch  bearing  at  a  shaft  speed  of  5000  rpm,  a 
centrally  applied  load  giving  833  pounds  per  square 
inch  on  projected  area,  and  with  or  without  misalin- 
ing couples.    Five  three-dimensional  plaster  models 
were  made  to  represent  the  test  data  obtained  under 
the  various  conditions.    Profile  curves  of  oil  film 
pressure  distribution  as  well  as  curves  showing  dis- 
tribution of  bearing  temperature  are  included. 


NACA  TN  2549 

INVESTIGATION  OF  HYDROCARBON  IGNITION. 
Charles  E.   Frank  and  Angus  U.  Blackham,  Univer- 
sity of  Cincinnati.     January  1952.     33p.  diagrs. , 
5  tabs.     (NACA  TN  2549) 

Accurate  spontaneous  ignition  temperatures  were 
determined  for  over  50  pure  organic  compounds  in  - 
eluding  paraffins,  olefins,  aromatic  hydrocarbons, 
alcohols,  ethers,  and  esters.     The  effects  of  a  wide 
variety  of  additives  and  of  eight  selected  metals  on 
the  spontaneous  ignition  temperatures  of  these  com- 
pounds were  observed.     Results  are  correlated  with 
chemical  structure  and  with  antiknock  characteris- 
tics where  known;  the  more  fundamental  aspects  of 
the  possible  chain -breaking  and  chain -branching 
reactions  involved  are  also  considered. 


NACA  TN  2561 

A  STUDY  OF  POISSON'S  RATIO  IN  THE  YIELD  RE- 
GION.   George  Gerard  and  Sorrel  Wildhorn,  New 
York  University.     January  1952.     30p.   diagrs., 
photos.      (NACA  TN  2561) 


The  variation  in  Poisson's  ratio  from  the  elastic  to 
the  plastic  value  was  studied  experimentally  by  a 
systematic  series  of  tests  on  several  aluminum  al- 
loys.   The  tests  were  conducted  under  simple  tensile 
and  compressive  loading  along  three  orthogonal  axes. 
A  theoretical  variation  of  Poisson's  ratio  for  an  or- 
thotropic  solid  was  obtained  from  dilatational  consid- 
erations.    The  assumptions  used  in  deriving  the 
theory  were  examined  by  use  of  the  test  data  and 
were  found  to  be  in  reasonable  agreement  with  exper- 
imental evidence. 


NACA  TN  2570 

COMPARISON  OF  AIRSPEED  CALIBRATIONS 
EVALUATED  BY  THE  ACCELEROMETER  AND 
RADAR  METHODS.     Lindsay  J.  Lina  and  James  P. 
Trant,  Jr.    January  1952.     16p.  diagrs.,  photos.,  tab. 
(NACA  TN  2570) 

Airspeed  calibration  of  the  pitot-static  installation  on 
a  jet  fighter  airplane  was  made  to  compare  the  accel- 
erometer  method  of  determining  the  static -pressure 
error  with  the  radar  method.    The  tests  included 
shallow  dives  up  to  a  Mach  number  of  about  0.80  with 
pull-ups  of  about  4,  3,  and  2g  normal  acceleration. 
The  results  of  the  test  indicated  that,  for  vertical 
plane  maneuvers,  the  accelerometer  method  may  be 
used  as  an  alternate  to  the  radar  method. 


NACA  TN  2588 

TRANSONIC  FLOW  PAST  A  WEDGE  PROFILE  WITH 
DETACHED  BOW  WAVE  -  DETAILS  OF  ANALYSIS. 
Walter  G.  Vincenti  and  Cleo  B.  Wagoner.    December 
1951.    48p.  diagrs.,  tab.    (NACA  TN  2588) 


Details  are  given  of  the  calculations  of  the  flow  with 
detached  bow  wave  past  a  doubly  symmetrical, 
double-wedge  profile  at  zero  angle  of  attack.    The 
results  of  these  calculations  have  been  previously 
described  in  NACA  TN  2339. 


NACA  TN  2593 

DESIGN  OF  TWO-DIMENSIONAL  CHANNELS  WITH 
PRESCRIBED  VELOCITY  DISTRIBUTIONS  ALONG 
THE  CHANNEL  WALLS.     I  -  RELAXATION  SOLU- 
TIONS.    John  D.  Stanitz.     January  1952.     69p. 
diagrs.,   6  tabs.     (NACA  TN  2593) 

A  general  method  of  design  is  developed  for  two- 
dimensional  unbranched  channels  with  prescribed 
velocities  as  a  function  of  arc  length  along  the 
channel  walls.     The  method  is  developed  for  both 
incompressible  and  compressible,   irrotational,  non- 
viscous  flow.     Two  types  of  compressible  flow  are 
considered:    the  general  type,  with  the  ratio  of 
specific  heats   y   equal  to  1.  4,  for  example,  and  the 
linearized  type  in  which    y    is  equal  to  -1.0.     The 
design  method  gives  complete  information  concerning 
the  flow  throughout  the  channel.     Five  numerical 
examples  are  given  including  three  elbow  designs 
with  the  same  prescribed  velocity  as  a  function  of 
arc  length  along  the  channel  walls  but  with  incom- 
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pressible,   linearized  compressible,   and  compressi- 
ble flow. 


NACA  TN  2596 

AN  IMPULSE -MOMENTUM  METHOD  FOR  CALCU- 
LATING LANDING-GEAR  CONTACT  CONDITIONS 
IN  ECCENTRIC  LANDINGS.     Robert  T.  Yntema  and 
Benjamin  Milwitzky.     January  1952.     60p.  diagrs. , 
3  tabs.     (NACA  TN  2596) 

An  impulse-momentum  method  for  determining  im- 
pact conditions  for  landing  gears  in  eccentric  land- 
ings is  presented.    The  analysis  is  primarily  con- 
cerned with  the  determination  of  landing-gear  con- 
tact velocities  for  impacts  subsequent  to  initial 
touchdown  in  eccentric  landings  and  with  the  deter- 
mination of  the  effective  mass  acting  on  each  landing 
gear.    Calculated  results  are  presented  which  indi- 
cate the  effects  of  such  factors  as  landing-gear  con- 
figuration and  location,  wing  lift,  side  drift,  angle  of 
roll,  and  initial  rolling  velocity.    A  brief  study  of  the 
effects  of  variable  aerodynamic  lift  and  damping  in 
roll  is  also  presented. 


NACA  TN  2599 

EXPERIMENTAL  DETERMINATION  OF  TIME  CON- 
STANTS AND  NUSSELT  NUMBERS  FOR  BARE- 
WIRE  THERMOCOUPLES  IN  HIGH -VELOCITY  AIR 
STREAMS  AND  ANALYTIC  APPROXIMATION  OF 
CONDUCTION  AND  RADIATION  ERRORS. 
D.  Scadron  and  Isidore  Warshawsky.     January  1952. 
81p.   diagrs.,   4  tabs.      (NACA  TN  2599) 

The  relations  among  Nusselt,  Reynolds,  and  Mach 
numbers  for  cylinders  mounted  in  cross  flow  to  an 
air  stream,   in  the  ranges  250  <  Reynolds  number 
<  30,  000  and  0.  1<  Mach  number  <0.  9,    have  been 
obtained  from  experimental  determinations  of  the 
time  constants  of  bare-wire  thermocouples.     This 
information  has  been  used  to  prepare  nomographs 
for  ready  computation  of  approximate  values  of  time 
constants,   radiation  errors,   and  conduction  errors 
for  bare  cylindrical -wire  thermocouples  in  high- 
temperature,  high-velocity  gas  streams. 


NACA  TN  2601 

COMPRESSIVE  BUCKLING  OF  SIMPLY  SUPPORTED 
CURVED  PLATES  AND  CYLINDERS  OF  SANDWICH 
CONSTRUCTION.     Manuel  Stein  and  J.  Mayers. 
January  1952.     34p.   diagrs.      (NACA  TN  2601) 


Theoretical  solutions  are  presented  for  the  buckling 
in  uniform  axial  compression  of  two  types  of  simply 
supported  curved  sandwich  plates:  the  corrugated- 
core  type  and  the  isotropic  type.  Results  are  given 
in  the  form  of  equations  and  curves. 


NACA  TN  2604 

A  GENERAL  THEORY  OF  THREE-DIMENSIONAL 
FLOW  IN  SUBSONIC  AND  SUPERSONIC  TURBO - 
MACHINES  OF  AXIAL-,    RADIAL-,   AND  MIXED- 


FLOW  TYPES.     Chung -HuaWu.     January  1952. 
93p.  diagrs. ,  tab.     (NACA  TN  2604) 

Presents  a  general  theory  of  steady  three-dimension- 
al flow  of  a  nonviscous  fluid  in  turbomachines  having 
arbitrary  hub  and  casing  shapes  and  a  finite  number 
of  blades.     Solution  of  the  three-dimensional  direct 
and  inverse  problem  is  obtained  by  investigating  an 
appropriate  combination  of  two-dimensional  flows  on 
relative  stream  surfaces  whose  intersections  with  a 
z -plane  either  upstream  of  or  somewhere  inside  the 
blade  row  form  a  circular  arc  or  a  radial  line.     The 
theory  is  applicable  to  both  irrotational  and  rotar 
tional  absolute  flow  at  the  inlet  of  the  blade  row  and 
at  both  design  and  off-design  operations. 


NACA  TN  2606 

SPECTRUM  OF  TURBULENCE  IN  A  CONTRACTING 
STREAM.     H.  S.  Ribner  and  M.  Tucker.     January 
1952.    54p.  diagrs.,  tab.     (NACA  TN  2606) 

Spectrum  concepts  are  employed  to  study  the  selec- 
tive effect  of  a  stream  contraction  on  longitudinal  and 
lateral  turbulent  velocity  fluctuations.    By  consider- 
ation of  the  effect  of  stream  contraction  on  a  single 
plane  wave,  the  effect  on  spectrum  and  correlation 
tensors  of  the  turbulence  is  determined.    Weak  turbu- 
lence and  an  inviscid  fluid  are  postulated;  compress- 
ibility of   mean  flow  only  is  taken  into  account.     For 
axisymmetric  contraction  and  isotropic  initial  turbu- 
lence, explicit  results  are  obtained.    The  one  dimen- 
sional longitudinal  spectrum  is  found  to  be  markedly 
distorted.    The  selective  effect  of  contraction  on  lon- 
gitudinal and  lateral  components  of  turbulence  is  found 
to  be  given  uniquely,  regardless  of  details  of  the  iso- 
tropic spectrum;  comparison  with  experiment  is  made. 


NACA  TN  2609 

ESTIMATE  OF  SLIP  EFFECT  ON  COMPRESSIBLE 
LAMINAR-BOUNDARY-LAYER  SKIN  FRICTION. 
Harold  Mirels.     January  1952.     22p.   diagrs. 
(NACA  TN  2609) 


A  solution  to  Rayleigh's  problem  for  a  compressible 
fluid,  with  slip  boundary  conditions,  has  been  obtained 
and  related  to  the  flow  past  a  semi-infinite  flat  plate. 
The  results  have  been  interpreted  to  define  the  border 
region  between  continuum  and  slip  flow  and  to  esti- 
mate the  effect  of  slip. 


NACA  TN  2610 

ONE -DIMENSIONAL  COMPRESSIBLE  FLOW  IN 
VANELESS  DIFFUSERS  OF  RADIAL-  AND  MIXED- 
FLOW  CENTRIFUGAL  COMPRESSORS,  INCLUDING 
EFFECTS  OF  FRICTION,  HEAT  TRANSFER  AND 
AREA  CHANGE.     John  D.  Stanitz.     January  1952. 
61p.  diagrs.,  photo.     (NACA  TN  2610) 


An  analysis  method  and  a  design  method  are  devel- 
oped for  one-dimensional,  compressible  flow  with 
friction,  heat  transfer,  and  area  change  in  vaneless 
diffusers  with  arbitrary  profiles  in  the  axial-radial 
plane.    In  the  analysis  method  the  variations  in  fluid 
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properties  are  determined  as  a  function  of  radius  for 
a  prescribed  variation  in  diffuser  wall  spacing  with 
radius.    In  the  design  method  the  variation  in  effec- 
tive diffuser  wall  spacing  is  determined  as  a  function 
of  radius  for  an  arbitrary  prescribed  variation  in  one 
fluid  property.    As  a  result  of  numerical  examples  it 
is  concluded  that:    (1)  The  friction  losses  in  most 
vaneless  diffuser  designs  are  considerable  and  these 
losses  result  from  the  usually  large  ratios  of  wetted 
surface  to  flow  area  in  vaneless  diffusers.    (2)  Vane- 
less diffuser  efficiencies  can  be  improved  by  in- 
creased compressor  flow  rates  for  a  given  impeller 
tip  radius. 


NACA  TN  2611 

EXPERIMENTAL  INVESTIGATION  OF  BASE  PRES- 
SURE ON  BLUNT-TRAILING-EDGE  WINGS  AT 
SUPERSONIC  VELOCITIES.     Dean  R.   Chapman, 
William  R.  Wimbrow  and  Robert  H.   Kester. 
January  1952.     53p.  diagrs. ,  photos. ,  tab.     (NACA 
TN  2611) 

The  pressures  acting  on  the  base  of  blunt -trailing- 
edge  airfoils  have  been  measured  at  Mach  numbers 
of  1.  25,   1.  5,  2.  0,  and  3.  1  and  at  Reynolds  numbers 
from  0.  2  to  3.  8  million.     Data  are  presented  for  29 
profiles  both  with  laminar  and  with  turbulent  bound- 
ary layers  approaching  the  trailing  edges  of  the 
wings.     The  base  pressure  is  found  to  be  a  function 
primarily  of  Mach  number  and  the  ratio  of  the  bound- 
ary layer  thickness  at  the  trailing  edge  to  the 
trailing-edge  thickness. 


NACA  TN  2615 

THE  CALCULATED  AND  MEASURED  PERFORM- 
ANCE CHARACTERISTICS  OF  A  HEATED-WIRE 
LIQUID -WATER-CONTENT  METER  FOR  MEASUR-' 
ING  ICING  SEVERITY.     Carr  B.  Neel,  Jr.  and 
Charles  P.  Steinmetz.     January  1952.     59p.   diagrs., 
photos.,  6  tabs.     (NACA  TN  2615) 

Initial  development  has  been  made  of  an  instrument 
which  could  be  used  to  obtain  statistical  flight  data 
on  the  liquid-water  content  of  icing  clouds  and  to 
provide  a  direct  indication  of  icing  severity.     The 
sensing  element  of  the  instrument  consists  of  a  wire 
of  known  temperature -resistance  characteristics 
which  is  heated  by  passing  electrical  current  through 
it.     The  wire  is  mounted  in  the  air  stream  and  the 
degree  of  cooling  resulting  from  evaporation  of 
impinging  water  droplets  is  a  measure  of  the  liquid- 
water  content  of  the  cloud.     Comparisons  are  made 
of  the  liquid-water  content  as  measured  with  heated 
wires  and  absorbent  cylinders  in  an  artificially 
produced  cloud.     Performance  characteristics  of  a 
heated-wire  instrument  are  presented. 


NACA  TN  2621 

DEFLECTION  AND  STRESS  ANALYSIS  OF  THIN 
SOLID  WINGS  OF  ARBITRARY  PLAN  FORM  WITH 
PARTICULAR  REFERENCE  TO  DELTA  WINGS. 
Manuel  Stein,    J.   Edward  Anderson  and  John  M. 


Hedgepeth.     February  1952. 
(NACA  TN  2621) 


53p.  photo.,  diagrs. 


The  structural  analysis  of  arbitrary  solid  cantilever 
wings  by  thin-plate  theory  is  reduced  to  the  solution 
of  linear  ordinary  differential  equations  by  use  of  the 
assumption  that  the  chordwise  deflections  may  be  ex- 
pressed in  the  form  of  a  power  series.     With  the 
series  limited  to  the  first  two  and  the  first  three 
terms,  the  differential  equations  are  solved  exactly 
for  several  examples  of  solid  delta  wings.     For 
cases  for  which  exact  solutions  to  the  differential 
equations  cannot  be  obtained,  a  numerical  procedure 
is  derived.     Some  experimental  data  are  presented 
and  are  found  to  compare  favorably  with  the  present 
theory. 


NACA  RM  E51J29 

PRELIMINARY  RESULTS  OF  CYCLICAL  DE-ICING 
OF  A  GAS-HEATED  AIRFOIL.     V.  H.  Gray,  D.  T. 
Bowden  and  U.  von  Glahn.     January  1952.     38p. 
photos. ,  diagrs. ,  tab.     (NACA  RM  E51J29) 

An  NACA  65! -2 12  airfoil  of  8 -foot  chord  was  pro- 
vided with  a  gas-heated  leading  edge  for  investiga- 
tions of  cyclical  de-icing.     De-icing  was  accom- 
plished with  intermittent  heating  of  airfoil  segments 
that  supplied  hot  gas  to  chordwise  passages  in  a 
double -skin  construction.     Ice  removal  was  facili- 
tated by  a  spanwise  leading-edge  parting  strip  which 
was  continuously  heated  from  the  gas-supply  duct. 
Preliminary  results  demonstrate  that  satisfactory 
cyclical  ice  removal  occurs  with  ratios  of  total  cycle 
time  to  heat-on  period  from  10  to  26. 


NACA  RM  E51K07 

EXPERIMENTAL  STUDY  OF  ISOTHERMAL  WAKE- 
FLOW  CHARACTERISTICS  OF  VARIOUS  FLAME - 
HOLDER  SHAPES.     George  G.  Younger,  David  S. 
Gabriel  and  William  R.  Mickelsen.     January  1952. 
45p.  diagrs. ,  photos. ,  2  tabs.     (NACA  RM  E51K07) 

An  investigation  of  the  effects  of  flame-holder-shape 
changes  on  the  strength  and  the  shedding  frequency 
of  the  Karman  vortices  was  conducted  in  isothermal 
flow.     Because  the  characteristics  of  the  stable  vor- 
tex trail  are  related  to  the  recirculation  zones  which 
influence  the  combustion  process,  these  results  may 
furnish  a  basis  of  correlation  of  combustion  efficien- 
cy and  stability  in  combustion  studies.     Appreciable 
changes  in  strength  and  frequency  were  obtained  by 
varying  flame -holder  shape.     Changing  shape  and 
size  provides  many  schedules  of  variation  of  strength 
and  frequency  not  obtainable  by  changing  size  only 
and  may  provide  theoretical  maximum  strength  for  a 
given  frequency. 
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N-11930* 

Royal  Aircraft  Establishment  (Gt.  Brit.) 
DEVELOPMENT  OF  ALUMINUM  ALLOYS  HAVING 
A  HIGH  YOUNG'S  MODULUS.     G.  Meikle,  J. 
Thompson  and  M.  E.  Whillans.    August  1951.     lip. 
photos.,  diagr.,  4  tabs.     (RAE  Tech.  Note  Met.  149) 

Aluminum  alloys  containing  about  10.5  percent  silicon 
and  other  elements,  having  a  high  Young's  modulus 
have  been  successfully  rolled  into  sheets  (20  SWG  - 
0.036  in.)  under  production  conditions.     Examination 
of  one  of  the  alloys  was  made  at  RAE  and  it  was 
found  that  the  suggested  target  values  of  21  tons/in.  , 
0.1  percent  proof  stress,  28  tons/in.    ultimate  tensile 
stress  and  4  percent  minimum  elongation  were  met 
after  solution  treatment  and  aging.    The  average  "E" 
value  just  fell  short  of  the  expected  value  of  12  x  10" 
lb/in.   ,  which  is  20  percent  above  that  of  the  normal 
aircraft  aluminum  alloys. 


N-11999* 

Royal  Aircraft  Establishment  (Gt.   Brit.) 
THE  EIGENSOLUTIONS  OF  THE  FINITE  SEGMENTS 
OF  THE  HILBERT  MATRIX.     P.    F.  Jordan.     August 
1951.     59p.   diagrs.,  6  tabs.     (RAE  Structures  115) 

The  eigensolutions  of  the  finite  segments  of  a  gener- 
alized Hilbert  matrix  are  discussed  by  means  of  a 
new  approach  on  the  basis  of  the  solutions  of  the 
associated  integral  equation.     Many  new  and  detailed 
results  are  given.     The  eigenvectors  and  the  over- 
tone solutions  are  also  described. 


N-13051* 

Royal  Aircraft  Establishment  (Gt.   Brit.) 
DEVELOPMENT  OF  A  HIGH  EFFICIENCY  AIR 
LUBRICATED  JOURNAL  BEARING.     E.   C.   Brown. 
June  1951.      13p.  photos.,  diagrs.      (RAE  Tech.   Note 
Aero  2107) 

Modifications  to  the  air  lubricated  drag  and  side- 
force  bearings  of  the  virtual  center  balance  in  the 
RAE  No.   2  (11-1/2  feet  by  8-1/2  feet)  wind  tunnel 
have  resulted  in  a  very  substantial  increase  in  their 
load  carrying  capacity.     A  total  of  eight  bearings 
were  affected  and  all  are  now  working  at  load  coeffi- 
cients (maximum  load  carried/projected  area  of 
bearing  x  air  supply  pressure)  of  between  0.  77  and 
0.  86,   compared  with  the  normally  accepted  values  of 
0.  3  to  0.  4  to  this  type  of  bearing.     An  appendix  con- 
tains some  suggestions  for  the  applications  of  the 
principles  involved  to  the  design  of  complete  journal 
bearings. 


N-13060* 

Aeronautical  Research  Council  (Gt.  Brit.) 
THE  EXPERIMENTAL  APPROACH  TO  THE  PROB- 
LEMS OF  SHAFT  WHIRLING.     E.  Downham.      1951. 
9p.  photos.      (ARC  CP  55;   ARC  13,  416.      Formerly 
RAE  Structures  70) 


The  theoretical  and  practical  aspects  of  shaft  whirl- 
ing are  discussed  and  a  brief  survey  is  given  of  past 
work.  A  new  experimental  approach  to  the  problem 
is  suggested  and  discussed.  A  detailed  program  of 
experiments  is  outlined.  The  design  of  model  test 
rigs  is  also  considered  and  a  description  is  given  of 
a  rig  built  at  the  RAE  for  investigating  the  theory  of 
shaft  whirling. 


N-13061* 

Aeronautical  Research  Council  (Gt.  Brit.) 
THE  INCOMPRESSIBLE  POTENTIAL  FLOW  PAST 
TWO-DIMENSIONAL  AEROFOILS  WITH  ARBITRARY 
SURFACE  SUCTION.    W.  T.  Lord.    June  20,  1950. 
44p.  diagrs.,  tab.     (ARC  CP  56;  ARC  13,196) 

The  problem  of  incompressible  potential  flow  past  a 
conventional  airfoil  which  has  an  arbitrary  distribu- 
tion of  normal  velocity  across  its  surface  is  solved 
by  the  application  of  conformal  transformation  to  the 
solution  derived  for  the  corresponding  problem  for 
the  unit  circle.    Several  simple  examples  are  given. 
Although  it  is  theoretically  possible  to  obtain  any  de- 
sired tangential  velocity  distribution  on  an  airfoil  by 
the  correct  choice  of  suction  velocity  distribution,  the 
quantities  of  suction  required  are  considered  large 
for  immediate  practical  use. 


N-13062* 

Aeronautical  Research  Council  (Gt.  Brit.) 
FREE  FLIGHT  MEASUREMENTS  AT  SUPERSONIC 
SPEEDS  OF  THE  DRAG  OF  A  PARTICULAR  DELTA 
WING  HAVING  A  SIMPLE  PRESSURE  DISTRIBU- 
TION.    P.  J.  Herbert.     1951.     lip.  diagrs.,  photo. 
(ARC  CP  57;  ARC  14,  008.      Formerly  RAE  Aero 
2406) 

Squire  has  drawn  attention  to  a  family  of  delta  wings, 
having  airfoil -like  sections  with  a  rounded  leading 
edge,  whose  supersonic  wave  drag  at  zero  incidence 
is  theoretically  determinable,   so  long  as  the  leading 
edge  is  subsonic.     Drag  measurements  have  been 
made,  at  a  Reynolds  number  of  7  x  10^,  on  one 
member  of  this  family  using  the  ground-launched 
rocket -boosted  model  technique.     The  experimental 
wave  drag  is  in  good  agreement  with  tunnel  measure- 
ments on  another  wing  of  the  family,  both  methods 
giving  values  less  than  theory. 


N-13123  * 

Forest  Products  Research  Lab.   (Gt.  Brit.) 
TRIALS  OF  TIMBERS  FOR  PLYWOOD  MANUFAC- 
TURE.  PROGRESS  REPORT  THIRTEEN.     July  1951. 
6p.  3  tabs.     (Forest  Products  Research  Lab.) 

Tests  were  made  on  Ramin  (Gonystylus  bancanus)  as 
outlined  in  Paper  PRP5/1  "Manual  for  Conducting 
Trials  of  Timber  for  Plywood  Manufacture.  "     The 
test  specimens  came  from  Sarawak  but  the  species 
also  occurs  in  Borneo  and  Malaya. 
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N-13124  * 

Forest  Products  Research  Lab.  (Gt.  Brit.) 
TRIALS  OF  TIMBERS  FOR  PLYWOOD  MANUFAC- 
TURE.    PRELIMINARY  TESTS  ON  TWO  SPECIES. 
PROGRESS  REPORT  FOURTEEN.     October  1951. 
9p.   6  tabs.     (Forest  Products  Research  Lab.  ) 

Tests  were  made  on  Red  Birch  (Bursera  simaruba) 
and  Hog  Plum  (Spondias  mombin)  as  outlined  in 
Paper  PRP5/1  "Manual  for  Conducting  Trials  of 
Timber  for  Plywood  Manufacture"  except  that  the 
yield  measurements  were  not  made.     The  test 
specimens  came  from  Jamaica. 


N-13125* 

Forest  Products  Research  Lab.   (Gt.   Brit.) 
TRIALS  OF  TIMBERS  FOR  PLYWOOD  MANUFAC- 
TURE. PROGRESS  REPORT  FIFTEEN.     November 
1951.     14p.   8  tabs.     (Forest  Products  Research 
Lab.) 

Tests  were  made  on  African  Mahogany  (Khaya 
ivorensis)  as  outlined  in  Paper  PRP5/1  "Manual  for 
Conducting  Trials  of  Timber  for  Plywood  Manufac- 
ture. "    The  specimens  tested  came  from  the  Gold 
Coast. 


N-13128* 

Forest  Products  Research  Lab.   (Gt.  Brit.) 
THE  MIXING  OF  CASEIN  GLUES.     P.  M.   C.   Lacey. 
November  1951.     8p.   diagrs.,   2  tabs.     (Forest 
Products  Research  Lab.,   AMP  20/2) 

In  the  mixing  of  prepared  casein  glues  with  water,  in 
quantity,   difficulties  of  lump-formation  and  air- 
entrainment  arise  from  difficulties  experienced  by 
the  particles  in  penetrating  the  water  surface.     It  is 
shown  that  this  problem  can  be  solved  by  carrying  out 
the  operation  on  a  continuous  basis,   and  using  cen- 
trifugal forces  to  surmerge  the  particles.     A  machine 
has  been  built  in  which  correctly  proportioned 
streams  of  casein  powder  are  passed  into  a  specially 
designed  centrifuge  cup,   continuously  discharged  at 
the  top  through  a  scoop-tube.     A  scraper  provides 
reflux  near  the  base,  and  air  is  removed  centripetally 
as  the  materials  ascend  the  divergent  walls. 


N-13210* 

Royal  Aircraft  Establishment  (Gt.  Brit.) 
THE  DEFORMATION  OF  SILVER  WIRE  AT  HIGH 
TEMPERATURE.     A.   P.  Greenough.     October  195L 
18p.   diagrs.,  photos.,  4  tabs.      (RAE  Tech.   Note 
Met.  151) 

The  deformation  of  silver  wires  at  high  temperatures 
and  low  stresses  has  been  investigated  experimen- 
tally.    Observations  of  the  behavior  of  single  crystal 
wires,   and  on  the  rate  of  strain  and  the  development 
of  kinks  and  necks  in  polycrystalline  wires,  provide 
strong  support  for  Herrig's  theory  of  the  mechanism 
by  which  the  deformation  proceeds.     Offsetting,  or 


the  sliding  of  grains  on  their  boundaries,  takes  place 
in  wires  subject  to  low  applied  stresses,  and  an  ex- 
planation of  this  is  proposed.     The  surface  energy  of 
solid  silver  was  estimated  from  the  results  obtained. 


UNPUBLISHED    PAPERS 


N-12357 

BRIEF  EMPIRICAL  REPORT  ON  THE  ELIMINATION 
OF  OSCILLATORY  YAW.     PART  I.     W.  Stender. 
BRIEF  EMPIRICAL  REPORT  ON  THE  ELIMINATION 
OF  OSCILLATORY  YAW.     PART  H.     O.  Bubenzer. 
BRIEF  EMPIRICAL  REPORT  ON  THE  ELIMINATION 
OF  OSCILLATORY  YAW.     PART  m.     H.   Motzfeld. 
(Erfahrungskurzbericht  uber  die  Beseitigung  von 
Gierschwingungen).     November  1951.     12p.  diagrs. 
(Trans,  from  Lilienthal-Gesellschaft  fur  Luftfahrt- 
forschung,  Berlin,  Bericht  143,  November  6-7,   1941, 
p.  24-26,  29) 

The  balance  of  control  surfaces  apparently  increases 
the  susceptibility  to  oscillatory  yaw.     This  problem 
and  means  of  eliminating  it  is  discussed.     These 
means  include  varying  the  trailing-edge  shape  of  the 
rudder,  varying  the  thickness  of  the  rudder,  mass 
over -balancing,  addition  of  fins  under  the  nose  of  the 
fuselage,  addition  of  a  screening  plate,  and  force  or 
spring  control  of  the  rudder. 


N-12430* 

THEORY  OF  FATIGUE  STRENGTH  IN  THE 
COMPLEX  STRESSED  STATE.     (Teoria  ustallostnoi 
prochnosti  pri  slozhnom  napryazhennom  sostoyanii). 
N.  N.  Afanasiev.     18p.  diagrs.     (Trans,  from 
Zhurnal  Tekhnicheskoi  Fiziki,   v.  16,  no.  4,    1946, 
p.  443-454). 

Discusses  a  proposed  theory  of  fatigue  strength  in 
the  complex  stressed  state  which  agrees  with 
experimental  data  and  provides  them  with  a 
physically  underlying  basis. 


N-12447* 

Princeton  U. 

A  METHOD  OF  SOLVING  THE  NONLINEAR  DIFFER- 
ENTIAL EQUATIONS  OF  ATMOSPHERIC  TIDES 
WITH  APPLICATION  TO  AN  ATMOSPHERE  OF 
CONSTANT  TEMPERATURE.     C.  L.  Pekeris. 
July  24,  1951.     28p.     (Princeton  U.) 

The  purpose  of  this  investigation  is  to  develop  a 
method  of  including  the  quadratic  terms  of  the  differ- 
ential equations  in  the  theory  of  atmospheric  tides. 
The  method  is  illustrated  by  applying  it  to  the  prob- 
lem of  determining  the  effect  of  the  quadratic  terms 
on  the  free  period  of  oscillation  of  an  atmosphere  of 
constant  temperature. 
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